Top income under-coverage in developing countries not only leads to downward biased inequality indicators but might also affect the ex-ante evaluation of progressive tax reforms. We propose a simple adjustment to top incomes for formal employees (e.g. employees affiliated with social security) in survey data from Ecuador based on information from administrative tax records. ECUAMOD, the tax-benefit microsimulation model for Ecuador, is then used to compare income inequality, total tax revenue, and work incentives with and without top income adjustment under the baseline tax-benefit system and for a hypothetical income tax reform. Our study shows that adjusting top incomes in survey data allows us to capture 98 per cent of income tax revenue in our simulations. Moreover, income inequality measured by the Gini coefficient increases by 3 points following the adjustments of top incomes. The evaluation of our progressive tax reform shows that our baseline results with unadjusted top income data capture well the percentage change in tax revenue but underestimate the additional tax revenue amount by 22 per cent. We conclude with a discussion of the challenges to combine survey data and tax records in developing countries.
Introduction
Latin America remains one of the regions with the highest income inequality and the redistributive role of tax-benefit systems in the region is very modest. Household survey data is the main source of information used to produce income inequality indicators in Latin America. Recently, the growing literature on top incomes based on administrative tax records has stressed the problems with household survey data in capturing the top of the income distribution (Atkinson et al 2011 , Burkhauser et al. 2012 . The use of income tax return data represents in this sense a valuable source of information to provide a more precise picture of top incomes.
Over the last years, the study of top incomes based on tax records has gained increasing interest. A large number of studies have focused on calculating top income-corrected inequality estimates. The majority of this work has proposed calculating top income-corrected inequality measures by combining inequality estimates calculated separately for the top and non-top groups of the population, where inequality for the top group has been calculated either based on survey data (Alfons et al. 2013 , Burkhauser et al. 2012 , Cowell and Flachaire 2007 or income tax returns (Atkinson 2007 , Atkinson et al 2011 , Alvaredo 2011 . Instead of combining inequality estimates, one could directly combine data sources (household surveys and tax records) and then obtain inequality indicators based on the modified data (Bach et al. 2009 , Burkhauser et al. 2016 , DWP 2015 . The latter approach has the additional advantage of improving the ex-ante evaluation of policy reforms targeting the top of the income distribution.
The aim of this paper is twofold. First, we analyse the effect on income inequality of correcting top incomes in survey data based on information from income tax return data from Ecuador. For this, we propose a simple adjustment to top incomes in household survey data, taking into consideration that tax records capture only a fraction of the working population in developing countries, namely formal workers. Second, we make use of tax-benefit microsimulation techniques to assess the effect of a hypothetical reform aiming to make personal income tax more progressive, before and after correcting top incomes in the survey.
Our results show that income equality, measured by the Gini coefficient, would increase by 3 percentage points in Ecuador when household survey data is enriched with information of top incomes from tax records. Moreover, the simulation of personal income tax improves significantly following the adjustment of top incomes in survey data. Simulations based on our unadjusted microdata capture only 80 per cent of income tax revenue, whereas correcting for top incomes allows us to capture around 98 per cent of income tax revenue from tax records. We simulate a hypothetical reform whereby personal income tax is made more progressive and show that ECUAMOD baseline results with unadjusted top income data capture well the percentage change in tax revenue but underestimate the additional tax revenue amount by 22 per cent compared to results based on the adjusted data. The reform has only very minor effects on income inequality because only a small fraction of the population is affected by the increase in income tax due to the high non-taxable threshold and the presence of deductions from personal expenditures characterizing the design of the Ecuadorian personal income tax. Work incentives are also only minimally affected by the reform, with mean Marginal Effective Tax Rates (METR) for the top earnings decile group increasing by 1.6 percentage points with the unadjusted data, and by 2.4 points based on the top income corrected data.
Our analysis contributes to the literature in two main respects. First, to the best of our knowledge this is the first study that attempts to directly combine household survey data with income tax records in Latin America for the study of income inequality. We show that this approach provides results in line with previous studies for Ecuador, which have calculated top-corrected Gini coefficients by combining inequality estimates rather than combining data sources. Second, we propose a simple approach to enrich household survey data with information from tax records in developing countries for the purpose of ex-ante policy evaluation and show that such adjustments improve the simulations of personal income tax.
The remainder of the paper is organized as follows. Section 2 briefly summarizes the literature on top incomes and income inequality. Section 3 describes the data sources and the approach employed to adjust top income information from survey data based on tax records. Section 4 reports the results of the analysis on the effect of top income corrections on income inequality and ex-ante evaluation of tax reforms. Section 5 concludes with a discussion of the challenges faced in combining survey data and tax records in developing countries.
Top incomes and income inequality
Over the last decades there has been an increasing interest in the study of top incomes based on information from income tax returns and national accounts. The majority of studies on top incomes have followed one of two main strands of research. The first strand has focused on analyzing the evolution of top income shares over time and across countries. The second strand has focused on using income tax return data to estimate top income-corrected inequality indicators.
The first strand of the literature was inspired by the work by Piketty (2001) and Piketty and Saez (2003) on the evolution of top income shares in France and the United States. Since then, a large number of studies at the national, cross national and global level has emerged (Atkinson 2005; Atkinson and Piketty 2007, 2010) . The World Inequality Database (WID) initiative provides access to historical series on top income shares for a number of developed and developing countries. 1 WID currently provides information on top income shares for five Latin American countries: Argentina, Brazil, Chile, Colombia, and Uruguay. For Ecuador, a study by Cano (2014) analyses the evolution of top income shares over the period 2004-11 based on income tax return data, together with National Accounts and population projections for control totals for income and population. Using gross income as the concept of interest, their results show that the income share accruing to the top 1 per cent increased from 13.1 per cent in 2004 to 20.8 per cent in 2009, then decreased to 16.2 per cent in 2011.
The literature on top income shares has also highlighted the problems of household survey data in capturing top-income groups (Atkinson et al. 2011 , Burkhauser et al. 2012 ) and prompted the second strand of the literature which focuses on estimating inequality indicators accounting for top income corrections. Jenkins (2017) provides a clear summary of the three different approaches that have been used in the literature to estimate top income corrected inequality indicators. The first approach is based purely on survey data and consists in calculating inequality estimates separately for the non-top income group and for the top-income group, with inequality estimates for the top group usually calculated by fitting a Pareto Type I distribution (Alfons et al. 2013; Burkhauser et al. 2012; Cowell and Flachaire 2007) . The estimate of total inequality is then obtained as the sum of inequality among the non-top group, inequality among the top group and inequality between the top and non-top groups. The second approach is identical to the first except that it calculates the inequality estimate for the top group using tax return data (Atkinson 2007; Atkinson et al 2011; Alvaredo 2011) . The third approach differs from the previous two and consists in directly replacing the income information from the top group in the survey data with the income information from the top group in tax return data (Bach et al. 2009; Burkhauser et al. 2016; DWP 2015) . Jenkins (2017) shows that the second and third approaches provide similar results in terms of the evolution of income inequality in the UK from 1995 to 2010. The second approach described above has been used by Rossignolo et al. (2016) to calculate top-corrected Gini coefficients from gross labour income in Ecuador. Their results show that the Gini coefficient from gross labour income would increase by 3.1 points in 2012 after correcting top income inequality estimates based on administrative tax records.
An important advantage of the third approach discussed above has been overlooked by the literature and refers to the fact that directly improving the income information in survey data would allow improving ex-ante evaluation of policy reforms affecting the top of the income distribution. This is particularly important in developing countries, where survey data captures poorly the richest population and governments might be interested in assessing the effect of progressive income tax reforms to increase tax revenue. We thus follow this approach and show how correcting top income information in survey data based on tax returns in Ecuador would not only provide a better picture of income inequality but could help assess the effect of potential income tax reforms in the country, as discussed in the following sections.
Data and methodology
Our analysis makes use of income tax return data to adjust top income information in household survey data from the National Survey of Income and Expenditures of Urban and Rural Households in Ecuador (Encuesta Nacional de Ingresos y Gastos de Hogares Urbanos y Rurales, ENIGHUR). The adjusted data is then used to simulate a hypothetical income tax reform using ECUAMOD, the tax-benefit microsimulation model for Ecuador. This section starts describing the different data sources and the methodology to adjust top incomes in survey data. Then, the hypothetical reforms to be analysed are discussed.
Income tax return data
Income tax return data has been provided by the Ecuadorian tax administration (Servicio de Rentas Internas, SRI) and contains information on all individuals who have filed tax returns. Personal income tax in Ecuador is assessed at the individual level and levied jointly on labour and capital income according to a progressive tax schedule with rates from 0 to 35 per cent. Income tax is automatically withheld and reported by employers of employees with no other sources of income than employment income. Employees with other sources of income and the self-employed are required to file a tax return consolidating all their sources of income (employment and selfemployment income and capital income). 2 In order to ensure comparability in the concepts used from tax records and household survey data, we focus here only on employment income and use 2 Income tax return data comprises information from three different tax forms. Tax form 107 reports income information for employees formal employment. Tax forms 102 and 102A contain information on business, selfemployment income, capital returns, salaries and other income sources, respectively, from individuals who are (form 102) and who aren't (form 102A) required to keep accounting books. 2011 information to match the year of the survey. 3 Formal employees represent 90 per cent of the formal working population covered by tax records in Ecuador.
Income tax return data for 2011 contains information for around 2.7 million employees. Despite the rich income information available in tax records in Ecuador (as in many developing countries), the data is not suitable to perform distributional analysis at the country level for several reasons. First, there is a large informal sector in the economy, which is not captured by tax records. Informality defined in terms of non-affiliation to social security amounted to around 60 per cent of the working population in 2011 (Canelas 2014) . Second, income tax return data contains information only for individuals in work who file taxes and therefore does not capture the inactive or unemployed population; neither does the data contain information on benefits receipt. Therefore, the bottom of the income distribution is not captured. Finally, there is no sociodemographic information for individuals and no household information in the data. For this reason, most distributional analysis in Ecuador is based on household survey data, which we discuss in the following section.
Household survey data and tax-benefit microsimulation
Household survey data. Our study uses data from the latest wave of the National Survey of Income and Expenditures of Urban and Rural Households in Ecuador (Encuesta Nacional de Ingresos y Gastos de Hogares Urbanos y Rurales, ENIGHUR). ENIGHUR 2011/2012 is a nationally representative cross-sectional survey, conducted approximately every eight years and contains information for 39,617 households and 153,341 individuals. 4 ENIGHUR was chosen over other household survey data sources in Ecuador due to its very detailed information on income and expenditures of households. Gross employment and self-employment income from principal and secondary occupations are reported, including extra pay, bonuses, in-kind income and self-consumption from self-employment activities. Moreover, detailed information about affiliation to social security is reported, allowing to classify individuals as formal or informal and to categorize them to specific social security regimes. Cash transfers from social benefits and public pensions are also available. Other sources of income such as income from capital and property, private transfers, remittances, other rents, are also reported in the data. Finally, detailed data on household expenditures is also available in the survey, as well as information on demographic and socio-economic characteristics of each member of the household. Because of the rich information available in the data, ENIGHUR is also the underlying microdata used with our microsimulation model, ECUAMOD.
Tax-benefit simulations. Our analysis makes use of ECUAMOD, the tax-benefit microsimulation model for Ecuador, which has been developed as part of UNU-WIDER's project on 'SOUTHMOD-simulating tax and benefit policies for development' in which tax-benefit microsimulation models have been built for selected developing countries. ECUAMOD and other country models from the SOUTHMOD project have been implemented on the EUROMOD platform, which provides a harmonized setting for cross country comparative analysis on the redistributive effect of tax-benefit policies (see Sutherland and Figari 2013) . ECUAMOD combines detailed country-specific coded policy rules with microdata from ENIGHUR to simulate direct and indirect taxes, social insurance contributions, as well as cash transfers for the household population of Ecuador. ECUAMOD is a static model in the sense that tax-benefit simulations abstract from behavioural reactions of individuals and no adjustments are made for changes in the population composition over time. Simulation results for ECUAMOD have been validated against external statistics (see Jara et al., 2017) .
ECUAMOD version 1.4 covers policy years 2011-18 for the purpose of tax-benefit simulations, based on ENIGHUR 2011-12. To account for time inconsistencies between the input data year and the policy year in the simulations, market incomes and non-simulated tax-benefit variables in the data are adjusted using source-specific updating factors (see Jara et al. 2017) . In this study, 2011 policies (as on June 30th) in Ecuador are used for the analysis.
The baseline simulations of personal income tax in Ecuador assume full compliance, meaning that personal income tax is simulated for all earners in ENIGHUR data, irrespectively of whether they are defined as formal or informal workers (i.e. whether they report being affiliated to social security or not). As part of our analysis and in order to be consistent with the information available in tax records, once top income information has been adjusted in the survey, we relax the assumption on full compliance and simulate personal income tax only for earners defined as formal workers.
Adjusting top income information in survey data
The adjustment to improve top income coverage in survey data proposed in this paper draws from the methodology used by the Department for Work and Pensions in the UK (DWP 2015) and from the revisions to this methodology proposed by Burkhauser et al. (2016) . The two approaches consist of replacing incomes from the top of the distribution in the survey with cellmean values of the top of the distribution in the tax return data. Here, we propose to adjust the top of the distribution in the survey based on information from cellmean values obtained from both data sources.
Our proposed top income adjustment works as follows. First, in both datasets we create a variable of gross employment income with a harmonized definition, which is the sum of salaries, extra pay, bonuses, utilities participation, 13 th and 14 th month pay and reserve funds. Second, we select a sample of employees in the survey data that is the most comparable to the sample of employees in the income tax return data, i.e. formal employees. For this, we select in the survey only employees who report being affiliated to social security. In Ecuador, affiliation to social security is mandatory for employees. Those not affiliated to social security are therefore most likely employed in the informal sector. Third, we rank individuals by their gross employment income in the two datasets and allocate them to income percentile groups. Fourth, we calculate the average income for each income percentile in the two datasets. Fifth, for each percentile group we calculate the ratio between the average income in the tax records and the average income in the survey data. Sixth, we identify the point at the top of the income distribution when the gap between the average income in the survey and the average income in the tax records starts widening. For this, we select as threshold the point where average income in the tax records is more than 10 per cent larger than the average income in the survey (a ratio above 1.10). Finally, for employees in the top percentiles of the survey data where the ratio between the average income in the tax record and the average income in the survey is above 1.10, we adjust their gross employment income by multiplying it to the ratio of their corresponding percentile.
Note that differences in incomes between survey data and income tax return data could also be observed at the bottom of the distribution. Previous studies on measurement error of earnings in survey data have found that low income individuals would tend to over-report earnings, whereas high income individuals would tend to under-report earnings (Bound and Krueger 1991; Bollinger 1998; Kapteyn and Ypma 2007) . Whereas there seems to be large agreement on the fact that differences between survey and tax return data at the top of the distribution are mainly the result of top income under-coverage in survey data, some studies have opposed the view that administrative data is error-free (Kapteyn and Ypma 2007; Meijer et al. 2012; Abowd and Stinson 2013) . In this paper, we concentrate on top income under-coverage in household survey data and do not discuss data quality issues at the bottom of the distribution.
Empirical results
This section presents the results of our assessment of top income under-coverage in survey data from Ecuador and the effect of adjusting top incomes based on tax records. We first compare income information from survey and tax records data to analyse the extent to which top incomes of formal workers are under-covered in ENIGHUR data. Then, we assess the effects of adjusting top incomes in the survey on simulated tax revenue and income inequality. Finally, we illustrate the difference made by top-income adjustments on the evaluation of the effect of a hypothetical progressive tax reform using ECUAMOD.
Top income under-coverage by household survey data
Tables 1 and 2 present some basic descriptive statistics to provide a first impression of the degree of top income under-coverage in the household survey data in Ecuador. Hereafter we refer to the survey data as "ECUAMOD data" as we use the harmonized version of ENIGHUR 2011/2012 data that runs with the tax-benefit microsimulation model ECUAMOD. Source: Authors elaboration based on ECUAMOD version v1.4 and income tax return data from SRI. Table 1 shows the population totals for formal employees in the whole sample of each dataset, as well as the totals above the different income tax thresholds in Ecuador. Table A1 in the annex provides detailed information on the structure of the tax schedule in Ecuador for year 2011. It is worth noting that in Ecuador, as in many Latin American countries, the exemption threshold for income tax payment (the 1st tax threshold) is rather high and equalled USD 9,210 in 2011, which was equivalent to 2.9 times the annualized minimum wage (USD 3,168). The results show that top income under-coverage in survey data is an important issue in Ecuador. The under-representation of formal employees increases significantly at the highest income tax thresholds in the survey compare to the tax records. ECUAMOD data identifies only 3 observations with gross employment income above the 8 th income tax threshold, which corresponds to 749 employees using the survey weights. On the contrary, tax records identify 6,704 employees above this threshold, which is 8.9 times larger than the weighted number of employees in the survey. This first set of results makes it evident that income tax simulations based on survey data would underestimate the number of tax payers and total tax revenue in the country. Potential counterfactual simulations of progressive tax reforms (e.g. increase the tax rate of the top tax band) based on household survey data would most likely underestimate the effect of such policies. Table 2 presents similar information but now compares total gross employment income at different income thresholds between survey and tax records data. The results reflect the undercoverage of top incomes observed in Table 1 . The total income of formal employees in tax records is 1.4 times higher than that of formal employees in survey data. The underestimation of total employment income in survey data compared to tax records becomes increasingly severe at higher income tax thresholds. Total employment income of individuals with income above the 8th income tax threshold is 15 times larger in tax records compared to survey data. Another way to assess the degree of top income under-coverage in survey data, which is the basis for our adjustment methodology, is to compare average employment income by income groups in each data source. Figure 1 presents average yearly employment income by income percentiles from each data source. The results show that the gap between average employment income between survey data and tax records starts widening after the 80 th percentile, where average employment income from tax records is 1.11 times higher than that of survey data, representing around half of an annualized minimum wage. The ratio between average employment income in tax records and survey data amounts to 1.73 in the top income percentile.
Note that for low income percentile groups average employment income is observed to be higher in survey data than in tax records, which is consistent with previous research (Bound and Krueger 1991; Bollinger 1998; Kapteyn and Ypma 2007) . In addition to the problem of over-reporting of low earners discussed in the literature, in the case of Ecuador, additional factors could drive these results. First, employees in ENIGHUR data report their gross employment income over the last month. In order to compare this information with yearly income recorded in tax return data, we multiply gross employment income by 12 months in the survey. Annualizing employment income from survey data might create some noise for individuals with low earnings who could potentially be working less than 12 months over a year, as low earnings might be correlated with more insecure jobs. This noise is likely to be lower for higher income groups as individuals with high earnings are likely to be in more secure jobs. Second, there could be underreporting of earnings in tax records. For instance, some employers might register their employees as earning the minimum wage in order to pay lower social insurance contributions, whereas they are being paid more than the minimum. 5 This issue might be mitigated in household survey data, where individuals report directly how much they were paid by their employers. As previously mentioned, in this study we focus on adjustments at the top of the income distribution because it is less clear to know what might be driving differences between survey data and tax records at the bottom end of the distribution and given that the difference is small in absolute terms. 
Distributional and budgetary impacts of top income adjustments
This section presents the effects of adjusting household survey data to better capture incomes at the top of the distribution in Ecuador. We focus on the effect on two particular outcomes: simulated tax revenue and income inequality. Table 3 shows the total number of income tax payers and the total tax revenue obtained with ECUAMOD simulations before (column A) and after (column B) adjusting top incomes in the survey data. The table also presents the number of tax payers and the tax revenue from tax records (column C). Our results show that without adjusting top incomes in the survey, ECUAMOD underestimates the number of tax payers by around 30 per cent and income tax revenue by around 20 per cent. Adjusting top incomes in the survey increases only marginally the number of tax payers, however, simulated tax revenue captures around 98 per cent of income tax revenue from tax records. Table 4 compares gross employment income inequality among formal employees in the survey and in tax records using a battery of indicators. As expected, the top income adjustment in the survey produces inequality indicators closer to those obtained from the tax records. The Gini coefficient from gross employment income increases by around 5 percentage points after the adjustments. The largest improvements are observed when top income shares from adjusted and unadjusted survey data are compared to tax records, with the adjusted data matching particularly well the share of gross employment income held by the top 1 per cent of the population. The advantage of using household survey data compared to tax records is that it allows us to calculate inequality estimates at the population level. As previously mentioned, income tax return data in developing countries might capture only a small fraction of the population due to the presence of a larger informal sector. Moreover, combining household survey data with tax-benefit microsimulation allows us to go beyond the study of labour or market income, and look at household disposable income, defined as the sum of market income plus cash transfers plus public pensions net of social insurance contributions and direct taxes. 6 Table 5 presents inequality indicators for the whole population in the survey obtained before and after the top income adjustment. The results show the effect of our top-incomes adjustment on a battery of inequality indicators based on per capita household disposable. Income inequality measured by the Gini coefficient from disposable income increases by 3 percentage points following the adjustment of top incomes in the survey. This result is in line with the 3.1 point increase obtained by Rossignolo et al. (2016) , who calculated top-corrected Gini coefficients from gross labour income in Ecuador. The difference between their approach and ours is that they calculate top-corrected Gini coefficients by calculating separately the Gini for the non-top income group based on survey data, and the Gini for the top-income group based on tax records. Our approach relies, on the contrary, on directly modifying top income information in the survey and then calculates inequality indicators based on the adjusted data. Other inequality indicators presented in Table 5 also increase by around 10 per cent following the adjustment to top incomes. Table A .2 in the appendix shows that the increase in the Gini coefficient from disposable income after the adjustment is mainly driven by the increase in the Gini from market income (and therefore from labour income). The last row of Table A .2 shows that the redistributive effect of the taxbenefit system would only marginally increase following the adjustment (from 4.1 to 4.3 points in the Gini coefficient).
Top income adjustments and ex-ante evaluation of tax reforms
Adjusting top-incomes information in household survey data has the additional advantage of allowing to improve the ex-ante evaluation of policy reforms targeting the top of the income distribution. Assessing the effect of progressive income tax reforms might be particularly important in developing countries aiming to create more stables sources of government revenue to finance sustainable social programs.
In order to illustrate the effect of top income adjustments on tax reforms, we analyse a simple hypothetical reform scenario whereby the tax schedule in Ecuador is made more progressive. More precisely, we increase the tax rate of the fourth tax bracket from 12 to 15 per cent and increase all other rates from the fifth to the ninth tax brackets by 5 percentage points. The reform is purely illustrative and aims to provide some insights into the effect of our top income correction on exante policy evaluation. The baseline and modified tax schedules are presented in Table 6 .
We start by assessing the effects of our hypothetical reform in terms of the total number of tax payers and aggregate tax revenue with and without the adjustment of top incomes in ECUAMOD data. Table 7 shows that, as expected, the number of tax payers does not change between the baseline and the reform scenario because the hypothetical reform affects tax rates from tax brackets 4 and above and would therefore have an effect only on individuals who are already paying taxes. In terms of total tax revenue, our results show that without adjusting top incomes, tax revenue would increase from 639 to 757 million US dollars (118 million US dollars), which represents an 18 per cent increase. Using our adjusted survey data, tax revenue would increase from 765 to 914 million USD dollars (150 million US dollars), representing a 20 per cent increase. As such, our baseline results seem to capture well the relative increase in tax revenue following the reform. However, in absolute terms not adjusting top incomes would result in a 22 per cent underestimation of the increase of tax revenue following the reform (comparing 118 to 150 million US dollars). We now turn to the effects of our illustrative reform in terms of income inequality. Table 8 compares the effects of our reform using both the unadjusted and adjusted survey data. In both cases, our hypothetical reform has only minor effects in terms of income inequality. For instance, the Gini coefficient from disposable income would decrease from 46.1 to 45.9 per cent based on the unadjusted data, and from 49.1 to 48.9 when top incomes are adjusted in the survey. In both cases, the effect of the reform represents only around 0.2 percentage points decrease in the Gini coefficient. This minor effect is also observed for other inequality indicators presented in Table 8 . The minor effect of the reform in terms of income inequality might be related to two main factors. First, our illustrative reform increases only marginally the progressivity of the tax schedule, with an increase in the tax rate from 12 to 15 per cent for the fourth tax bracket and a 5 percentage points increase for higher tax brackets. Second, as previously discussed, personal income tax in Ecuador is characterized by a high exemption threshold and by the presence of deductions from personal expenditures. Despite the 20 per cent increase in tax revenue following the reform, the counterfactual scenario is effectively affecting only a small fraction of high earners in the population. Finally, ex-ante policy evaluation should also take into consideration potential effects of counterfactual reforms on work incentives. Here, we compare Marginal Effective Tax Rates (METRs) under the baseline and reform scenarios based on unadjusted and adjusted survey data. METRs measure the proportion of a marginal increase in earnings that would be taxed away because of increased taxes, social insurance contributions and benefit withdrawal. METRs provide thus an indicator of incentives at the intensive margin of labour supply, i.e. incentives to work more or earn more.
We follow Jara and Tumino (2013) and calculate METR as follows. First, household disposable income is calculated for each household in the survey. Then, for each earner in the household, separately, individual earnings are increased by 3 per cent and the corresponding household disposable income following the increase is computed. More formally, the METR of individual i in household h can then be represented by:
where the numerator measures the change in household disposable income before (Y 0 h) and after (Y 1 h) the increase in individual earnings (Ei) and the denominator is equal to the increase in earnings itself. Table 9 compares METRs under the baseline and reform scenarios based on unadjusted and adjusted survey data. Results are presented for formal workers only because METRs are equal to zero for informal workers, as following an increase in earnings they would pay no additional SICs or taxes, and the main social assistance benefit is not means-tested but proxy means-tested, meaning the increase in earnings would be fully reflected by the same increase in disposable income. In the baseline scenario, mean METRs are only slightly higher based on the top-income adjusted data (8.8 per cent compared to 8.4 per cent). The median, 25 th and 75 th percentiles of METR is the same in both cases. The change in mean METRs following our hypothetical reform is also similar in magnitude with the unadjusted and adjusted data, representing only around a 2 per cent increase. Therefore, on average, our hypothetical reform does not seem to affect formal workers incentives to earn more. Due to the particularities in the design on personal income tax in Ecuador (high exemption threshold and presence of deductions from personal expenditures), it seems important to look at the effect of our reform on METRs across the earnings distribution of formal workers. Our analysis provides a number of interesting findings. First METR are very low for formal workers in the bottom two deciles of the earnings distribution. This is most likely related to the fact that formal part-time employees pay SICs proportionally with respect to their working time. Moreover, the majority of agricultural workers are affiliated to a special social security regime with a very low contribution rate is equal to 2.5 per cent of 22.5 per cent of the minimum wage. Second, METR of formal workers in deciles three to eight range between 7 to 10 per cent and are driven by the contribution of SICs to METR. Third, mean METR are much larger in the top two earning deciles due to the contribution of income tax and the adjustment of top incomes has a clear effect of METR for these groups. For the ninth decile, mean METR equals 12.5 per cent based on the unadjusted data and 13.5 per cent when top incomes are adjusted. The difference is larger for the tenth decile, where based on the unadjusted data mean METR equals 19.3 per cent compared to 22.1 per cent with the top income adjusted data. Finally, our illustrative reform affects mostly work incentives of the top earnings decile group. Based on the unadjusted data, mean METR would increase by 1.6 percentage points, whereas a 2.4 points increase would be observed at the top of the distribution based on the adjusted data.
Conclusion
Over the last years, the growing literature on top incomes has stressed the importance of going beyond household survey data for the analysis of income inequality. The use of administrative tax records has the advantage of helping to overcome the problem of top income under-coverage characterizing survey data. From a policy perspective, combining survey and tax return data would not only contribute to provide a better picture of income inequality but would also improve the ex-ante evaluation of tax reforms, which could be of particular interest in developing countries.
The present paper makes use of income tax return data from Ecuador to adjust top incomes of formal workers in household survey data, which is then used for ex-ante evaluation of policy reforms. Our study contributes to the literature on income inequality and top incomes in developing economies in two main respects. First, we combine household survey data with income tax records to provide a picture of the effect of correcting top incomes on income inequality. Second, we exploit tax-benefit microsimulation techniques to assess the effect of a counterfactual reform scenario aiming to make personal income tax more progressive, before and after correcting top incomes in survey data.
Our study provides a number of interesting findings. First, inequality measured by the Gini coefficient from disposable income would increase by 3 points following the adjustment of top incomes in household survey data. Second, correcting top incomes information in the survey improves the fit of our simulations of personal income tax, allowing us to capture around 98 per cent of income tax revenue in Ecuador in 2011. Finally, ECUAMOD simulations of a counterfactual policy reform which makes personal income tax more progressive shows that based on the unadjusted data, the model would capture well the percentage change in tax revenue; however, it would underestimate the additional tax revenue amount by 22 per cent compared to results based on the adjusted data. Our hypothetical reform would have very minor effects on income inequality and would decrease work incentives only slightly. In particular, work incentives would mostly be affected at the top of the earnings distribution with the top-incomes adjusted data showing a larger increase in Marginal Effective Tax Rates (2.4. points compared to 1.6 points with the unadjusted data).
Adjusting top incomes in household survey data based on tax records in developing countries presents however a number of challenges. First and foremost, contrary to the recent trends observed in developed countries where access to administrative data for research has become less stringent, access to this type of data is extremely restrictive in developing countries. Second, although income tax return data has the advantage of providing more precise income information, it does so only for a fraction of the working population in developing countries, namely workers in the formal sector who are filing taxes. The larger the informal sector in the economy, the smaller the fraction of the population that would be captured by tax records. Third, combining household survey data with income tax return data in developing countries requires, therefore, identifying the population in the survey that matches the best the population captured by tax records. This requires detailed information in the survey about affiliation to social security or other indicators allowing to identify workers in the informal sector to compare them with the population captured by tax records. Finally, it is essential to construct comparable income concepts in both survey data and tax records in order to be able to combine both data sources. This might not always be possible depending on unit of analysis (e.g. the tax unit might not be the individual in all countries) and the level of disaggregation in income tax return data (e.g. whether net or gross incomes are available).
Due to the difficulties in combining household survey data and tax records, a number of caveats should be considered in our analysis. First, our approach consisted in adjusting only top incomes of formal employees in the survey. The decision to limit the adjustment to employees was driven by the fact that it was not possible to construct a harmonized concept of self-employment income gross of social insurance contributions in the income tax return data. Further work is needed to analyse the effect of adjusting incomes for the self-employed. In particular, preliminary analysis based on self-employment income net of social insurance contributions points to a problem of underreporting throughout the income distribution rather than only under-coverage of top incomes. Second, our study has not considered the effect of another important source of information for the simulation of personal income tax in Ecuador, namely deductions from personal expenditures. In ECUAMOD, we use information from household expenditures reported in the survey to calculate deductions from personal expenditures as part of the simulation of personal income tax. Our simulations of personal income tax could be affected by two factors. First, there can be misreporting of household expenditures in the survey which could bias our simulations of personal income tax. Second, our simulations attribute all household expenditures to the person with the highest market income in the household for the purpose of the calculation of deduction from personal expenditures in the simulation of personal income tax. This simplifying assumption could not necessarily reflect the behaviour of household members in terms of declaring deductions from personal expenditures for tax purposes. Income tax return data from Ecuador contains information on deductions from personal expenditures, which could, in some way, be used to validate our assumption.
Despite these shortcomings, the analysis presented in this paper provides encouraging results on the possibility of enriching household survey data with tax records. Future research should focus on the possibility of adjusting self-employment income in the survey based on information from tax records, and on the effect of information from expenditures and the assumptions made to calculate deductions for the purpose of income tax simulations. Finally, the approach proposed in this paper to adjust top incomes is rather simple and aims at exploiting limited information available from tax records. Other, more sophisticated statistical techniques should be used for sensitivity tests. In particular, in countries where income tax returns data contains information on socio-demographic characteristics, these should be exploited to combine household survey data and tax records.
